
add announcement

A Final Note   edit  -  delete
Hi all,
Thanks for a really enjoyable semester!

Over the course of the semester, you've been tasked with building your intuitions about complex biological phenomena from physical and
chemical first-principles; and you all have demonstrated a strong grasp of this material! Assignments/tests are simply an assessment of
practice in solving a particular type of question and not always correlative with the underlying appreciation of the ideas that you've
developed.

I simply hope that you have the opportunity to build upon the the latter, i.e. the appreciation of these biological ideas, going forward. And
if (at any time in the future) you're looking to delve into these concepts in greater depth and would want to know more about research at
MIT or elsewhere being done in one of the myriad topics you've been exposed to this semester, just send me an email and I'd be happy to
talk about it and/or direct you to certain faculty members or classes!

As I've sporadically alluded to this semester, what really excites me is that our ability to precisely measure biological quantities has
reached a level where we now can move from just assembling the parts-list of components inside cells to testing theoretical models of
why specific molecular systems evolved to have certain properties. And there are many opportunities to contribute to this interface of
quantitative biology/biophysics from individuals of diverse scientific backgrounds/interests!

Best wishes for your exams and everything up ahead at MIT (and beyond)!

Take care,
Manraj

P.S. If you're unable to attend any of the upcoming office hours or review sessions prior to the final but need help on reviewing material
(perhaps from specific lectures you might've missed and/or from any of the problem sets/handouts/exams/practice exams), please let me
know!

Announced on 10 December 2019  9:09  p.m. by Manraj Gill

End of Semester Logistics   edit  -  delete
Hi all,
Firstly, the average of this last exam was ~83 (official statistics will be posted imminently by the course instructors) so well done! Given
that the final exam is cumulative, let me know (manraj@mit.edu) if you'd benefit from a review of this most recent material or would want
to meet to address any concepts or sources of confusion.

---
Here's an overview of some relevant logistics in the upcoming weeks:

- [12/10] Last Recitation: Handout questions pertinent to recent lectures on cholesterol/cancer and practice questions from some earlier
course material.

- [12/12] My Office Hours (10-531 from 3pm-5pm)

- [12/13] Optional Final Exam Review (Instructor-Led, 34-101 from 10am-12pm)

- [12/14] Optional Final Exam Review (TA-Led, 10-250 from 2pm-4pm)

- [12/18] My Office Hours (10-531 from 3pm-5pm)

- [12/19] Final Exam (Johnson Track from 9am-12pm)
---

That's all! Best wishes for your preparations and a reminder, as always, to seek help if you need/want it, especially during this time of the
semester.

Thanks a bunch for a fun semester and hope you've garnered some appreciation for all the funky biological phenomena out there!
-Manraj

Announced on 08 December 2019  3:59  p.m. by Manraj Gill

Re: Reminders   edit  -  delete
Hi all,
A reminder regarding my extra office hours tonight (starting in 1-132 at 7pm) where we can continue review of the relevant material that
we’ll start in this afternoon’s recitation; namely: addressing practice questions from the 2018 set, reviewing common sources of
confusion, reviewing challenging questions from problem sets 6 and 7.
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As always, reach out (manraj@mit.edu) if you need/want help and, most importantly, remember to take care of yourself!

Best wishes for ‘morrow,
-Manraj

Announced on 05 December 2019  11:10  a.m. by Manraj Gill

Reminders   edit  -  delete
Hi all,
Hope you've had a fun break! Here's a fun video of a video of an immune system cell's Thanksgiving dinner:
https://youtu.be/Z_mXDvZQ6dU

This Friday's exam (Exam 4) will cover the following material corresponding to lectures 24-31:
- Cell structure / Protein localization
- Neurobiology
- Genomics
- Immunology

The content for this 4th unit of the class is comprehensively covered in The Secret of Life online textbook. And I'd additionally recommend
the following materials as resources for your preparation:
- Notes from corresponding lectures
- Problem sets 6 and 7
- Practice questions from 2018's Exam 4
- Recitation handouts (handouts and solutions posted under 'Section Materials')

If you have questions/concerns regarding Problem Set 7 and/or any of the above material, drop by the following office hours this week:
- Monday (Today!) 7-8pm in 1-132
- Thursday 7-8pm in 1-132

Additionally, Thursday's recitation will serve as a review of this material which will be facilitated by going over some of the problems from
2018's Exam 4. And e-mail me (manraj@mit.edu) If you'd want to schedule a meeting to individually review this material.

Best wishes!
-Manraj

Announced on 02 December 2019  4:53  p.m. by Manraj Gill

Genetic Markers / Logistics   edit  -  delete
Hi all,
I’ve written up a brief descriptor/overview of genetic markers/SNPs and how we can contextualize their inheritance when thinking about
problems analogous to Question 4 of 'Recitation 22- Handout’ (solutions posted under ‘Recitation Handout- Solutions’ section of
recitation materials) and Question 1 of Problem Set 7. I’m posting the descriptor under ‘Additional Study Material’ section of recitation
materials.

Additionally, a few logistics to keep in mind:
-Problem Set 7 (due 12/4, i.e. the Wednesday after the Thanksgiving break)
-Exam 4 (on 12/6, i.e. the Friday after the Thanksgiving break)

In light of these, I’ll be holding the following office hours:
-Monday, 11/25, 7-8pm in 1-132
-Monday, 12/2, 7-8pm in 1-132
-Thursday, 12/5, 7-8pm in 1-132

So, if you have any questions or sources of concern on this most recent material (and/or any other topics), feel free to email me
(manraj@mit.edu) to discuss/schedule a meeting and/or drop by the above office hours!

Best wishes!
-Manraj

Announced on 24 November 2019  8:51  p.m. by Manraj Gill

Quality Control / Symmetry Breaking during Cell Divisions   edit  -  delete
Hi all,
Simply a couple additional notes/references on cellular localization concepts from early this week...

Firstly, this week's issue of Science has a special section devoted to quality control in cell biology:
https://science.sciencemag.org/content/366/6467/816.full

The introduction to this section (linked above) briefly highlights key concepts surrounding maintenance of organelles via feedback
controls. If you were also fascinated by the image used in this introduction; it comes from a beautiful cryo-electron tomography (cryoET;
think of parallels to cryoEM) acquisition shown in this video: https://doi.org/10.7554/eLife.32493.003
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Lastly, if you were intrigued by coordination of organelles and protein localization during cell division (a fundamental phenomena
underpinning the asymmetric cell divisions that facilitate development of multicellular organisms), here are classic reviews of such
symmetry breaking events...
...in stem cells: https://doi.org/10.1016/j.cell.2008.02.007 
...and in development: https://www.nature.com/articles/35048085

That's all!
-Manraj

Announced on 15 November 2019  2:44  p.m. by Manraj Gill

Exam 3   edit  -  delete
Hi all,
Friday’s exam was rather challenging (both in terms of the breadth of material covered and in time constraints) but your ability to tackle it
and perform well shows a strong grasp of the fundamental molecular biology concepts!

This last unit built on the biochemistry and genetics concepts that we started the course with. And it exposed you to an incredible amount
of experimental insight into acquiring the information we are interested in learning about the myriad of molecules that make up diverse
types of cells. From my point of view, a key learning objective was developing an appreciation for the power of such techniques and
understanding how they work. That said, each experimental technique has nuances inherent to it and each biological organism has
intrinsic complexity.

If there were aspects from this past unit that you want to improve your understanding of (or want to improve solving related questions to)
or want to discuss your personal progress in the course, please write to me (manraj@mit.edu) or drop by Thursday’s office hours (7-8pm
at 1-132)!

Hope you have a fun long weekend!
-Manraj

Announced on 10 November 2019  7:40  p.m. by Manraj Gill

Molecular Overview of Polymerase Chain Reaction (PCR)   edit  -  delete
Hi again!
Per Joanna's inquiry from today’s recitation, I’ve drawn (see 'Additional Study Material' under Section Materials) the molecular constituents
of a PCR reaction through its first 2 rounds. I’ve used here the template and correctly identified primer set (primer set D) from Question 2
of 2018’s Exam 3 that we went over today.

Hope this helps!
-Manraj

Announced on 07 November 2019  9:40  p.m. by Manraj Gill

Exam Material, Catalysis, and Extra Office Hours   edit  -  delete
Hi all,
As a reminder, tomorrow's exam will cover material from the following:
- Lectures 15-23 (October 11th - November 4th)
- Problem Sets 4-5
- Recitation Handouts 13-17 (October 22nd - November 5th)

I attempted to go over the catalysis concepts introduced to you in Lecture 20 (on October 28th; on page 2 of Lecture 20's Handout). The
example I went over was of a catalytic triad (see: https://en.wikipedia.org/wiki/Catalytic_triad) involved in acid-base catalysis with a
covalent intermediate.

While the details can often get complicated, the main skills to develop (when looking at schematizations of such reaction steps) are as
follows:
1. Identify the substrate (in our case it was the polypeptide being cleaved)
2. Determine the products (in our case the 2 cleaved products)
3. Determine whether the amino acids (here Histidine and Aspartate) are carrying out a general base catalysis or a general acid catalysis in
the current step of the reaction.

I have uploaded (see 'Additional Study Material' under Section Materials) a detailed descriptor of each of the 4 steps of this reaction in
regards to whether they can be categorized as general base or general acid catalysis.

Lastly, in light of an overwhelming week of obligations in this course (and presumably obligations in other courses) on your end, I’ll be
holding extra last-minute office hours tonight at 10pm. We’ll be meeting in 26-210. Please drop by with any questions!

Best wishes for ‘morrow!
-Manraj

Announced on 07 November 2019  6:30  p.m. by Manraj Gill
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Viral Genomes and Enzymes   edit  -  delete
Hi all,
In light of Tuesday’s recitation, I’ve created a chart (see 'Additional Study Material' in Section Materials) to address the multiple possible
strategies for types of viral genomes and why some viral genomes are stringent upon the presence of certain types of enzymes. This is not
intended to be comprehensive/descriptive of all strategies actually employed by viruses in nature but intended simply to help you build an
intuition for how you can contextualize both replication and gene expression in such genomes.

The enzyme abbreviations (in red) are ones you all should be familiar with but I’ve explicitly shown (on the 2nd page) their full/alternative
names as well as what molecules they use as a template and what molecules they synthesize.

Again, while seemingly overwhelming, the processes I’ve tried to break down are ones you’ve already been exposed to. Here, the goal on
my end was to schematize the molecular events. So, if you have questions about certain viral concepts that arise during your preparations,
this perhaps could serve as a helpful reference.

From my point of view, the idea behind exposing you to these concepts is to impart an appreciation of how the same molecular players
(polymerases, DNAs, RNAs, etc) can be coopted during evolution to facilitate the proliferation of different types of viruses:

'Nature doesn’t always find the most elegant solution. “Evolution just seizes on certain convenient solutions that present themselves, they
get frozen in place, reproduced, and used again and again.”'
(from What is Elegance in Science? by Patrick House)

Best wishes for your exam preparations!
-Manraj

Announced on 07 November 2019  6:28  p.m. by Manraj Gill

Reminders   edit  -  delete
Hi all,
Initially, a reminder that I'll have my office hours tonight at 7pm in 1-132 so drop by if you're confused by concepts covered in the past
couple weeks or by questions on Problem Set 5 (due on Wednesday)!

Secondly, but more importantly, a reminder to reach out at this point in the semester and seek help if you're finding yourself in a state
where you can't fully demonstrate your understanding of the material. It's similarly important to remember that assignments and exams
are not great indicators of your understanding but ultimately a simple assessment of being able to answer a specific type of a question in
a given time constraint.

So, if you want to improve in the latter aspect, please email me (manraj@mit.edu) to set up a meeting or talk to me after recitations and
we can work together towards not just developing a better appreciation of the biological phenomena but also on how to approach solving
certain types of questions.

Lastly, a reminder to take care of yourself and others around you!

Sincerely,
Manraj

Announced on 04 November 2019  6:00  p.m. by Manraj Gill

Today: Bioart and Biophysics + Protein Purificiation   edit  -  delete
Hi all,
Depending on your interests, today's recitation is flanked by two really fun interdisciplinary seminars on campus:

[2:30pm, E15-001] BioArt Lecture by Joe Davis
http://act.mit.edu/projects-and-events/events/events/bioart-lecture-by-joe-davis/

[4:00pm, 10-250] Physics Colloquium: Aleksandra Walczak: Prediction in immune repertoires
https://web.mit.edu/physics/events/colloquia.html

Additionally, while we'll be revisiting more thoroughly the process of protein purification in recitation today, the following ~5min video
seems to be a good resource on providing an experimental overview on using His tags:
https://youtu.be/DfzB6BtSjBY

That's all!
-Manraj

Announced on 31 October 2019  9:54  a.m. by Manraj Gill

Quick (~2 minutes) Feedback!   edit  -  delete
Hi everyone,
It is now roughly half-way through the semester and I'd really value your input on what can be improved to facilitate your learning
outcomes for this course so that I can attempt to improve my teaching accordingly before the semester ends.

To this end, here's a link to the recitation's feedback form: https://bit.ly/2lwP01H
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Please take ~2 minutes to answer these questions when you get the time. And let me know of anything that you feel can be improved for
helping you appreciate the material covered in any/all of the following:
-Lectures
-Lecture Handouts
-Recitations
-Recitation Handouts
-Recitation Handout Solutions
-Problem Sets
-Problem Set Grading/Returning
-Exams
-Exam Grading/Returning

Thanks for taking out the time to help me!
-Manraj

P.S. I'll have office hours on Thursday from 7-8pm in 1-132 aimed towards Problem Set 4 (due on Friday).

P.P.S. Over the last few recitations, I've alluded to a series of novel computational and biophysical measurements that are being made in
current research in biology. If any of these concepts (from 3D genome organization, protein and RNA structure, molecular dynamics, to
information processing in gene regulation) seem appealing to you and/or you'd want to get involved in, please reach out and we can talk
about labs on campus that pursue these topics!

Announced on 22 October 2019  5:44  p.m. by Manraj Gill

Office Hours Today (7-8pm in 1-132)!   edit  -  delete
Hi all,
I'll be holding office hours today that will be aimed towards resolving any sources of confusion from material covered in the last few weeks
(Lectures, Lecture Handouts, Recitation Handouts, and Problem Sets). If you have any questions from the posted solutions to the
Recitation Handouts or Problem Sets, try to drop by 1-132 at 7pm!

Additional resources: the 2018 Exam 2 has been posted, Ayce will be holding an Exam Review on Wednesday evening, other TAs will have
Office Hours throughout this week, and we'll be using Thursday's recitation as an opportunity to work through exam-level questions.

Best wishes for your preparations!
-Manraj

P.S. I'll also bring along the graded Problem Set 2s so if you've yet to pick up yours, this would be a good opportunity. Problem Set 3 will
be graded by tomorrow!

P.P.S If you have any questions/concerns but can't drop by tonight's Office Hours, the email address is manraj@mit.edu :)

Announced on 14 October 2019  4:08  p.m. by Manraj Gill

Updates on Logistics   edit  -  delete
Hi all,
You can pick up your graded Problem Set 2 during recitation tomorrow! Moreover, my office hours for these two weeks are going to be on
Thursdays 7-8pm in 1-132 in light of Problem Set 3 (due on Friday, 10/11) and Exam 2 (on Friday, 10/18).

Until 'morrow,
Manraj

Announced on 07 October 2019  4:21  p.m. by Manraj Gill

Modes of Inheritance and Y-Linked Traits   edit  -  delete
Hi all,
I didn't feel as if I was clear/coherent in my description during recitation today for why the mode of inheritance of the pedigree from
'Question 1' of 'Recitation 8- Handout' would be autosomal recessive. So, figured I'd say a bit more about how I'd recommend approaching
such an analysis systematically rather than on the basis of intuition.

Can the mode of inheritance of the phenotype in this pedigree be X-linked dominant?
No. We know this from the following line of reasoning. In the X-linked dominant case, the genotype of individual #5 would be X(A)Y
(where (A) is denoting an allele with the dominant phenotype on the X chromosome). Since #5 is #2's male progeny, it would have
received its X(A) chromosome from #2. Therefore, #2's genotype would be X(A)X(a) and would have exhibited the dominant phenotype of
interest.

Can the mode of inheritance of the phenotype in this pedigree be X-linked recessive?
No. And as Ashay had correctly pointed out in recitation, we know this only because individual #8 does not exhibit the phenotype. In the
X-linked recessive case, individual #4 would have an X(a)/X(a) genotype (where (a) is denoting an allele with the recessive phenotype on
the X chromosome). Since #8 is #4's male progeny, #8 would receive its X chromosome from #4 and #8's genotype would be X(a)Y thereby
exhibiting the recessive phenotype of interest.
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Can the mode of inheritance of the phenotype in this pedigree be autosomal dominant?
No. And as James had correctly pointed out in recitation, we know this because autosomal dominant traits "do not skip a generation".

From the above lines of reasoning and from observing (as we did in class) that the phenotypes and genotypes are consistent with an
autosomal recessive trait, we can be confident (given our limited data) in ascribing this pedigree to an autosomal recessive mode of
inheritance.

I hope this helps; but let me know if you have any questions pertaining to these concepts!
-Manraj

P.S. regarding Joanna's question about why sex-linked traits are largely only talked about in context of X-linkage, it's simply because the
Y chromosome is significantly smaller (and contains fewer genes) than the autosomal chromosomes and the X chromosome. Therefore,
from my understanding, not many traits are known with certainty to be Y-linked. But you can certainly hypothesize your phenotype of
interest to be Y-linked and attempt to determine if your pedigree is consistent with such a model :)

Announced on 01 October 2019  10:25  p.m. by Manraj Gill

Recombination Frequency and Genetic Distance   edit  -  delete
Hi all,
In regards to questions from today's recitation, the following statement (and reference) might help you build an intuition for why a higher
recombination frequency between two genes tells us that the physical distance between them is longer:

"Morgan imagined that genes on chromosomes were similar to pearls on a string (Weiner, 1999); in other words, they were physical
objects. The closer two genes were to one another on a chromosome, the greater their chance of being inherited together. In contrast,
genes located farther away from one another on the same chromosome were more likely to be separated during recombination. Therefore,
Morgan correctly proposed that the strength of linkage between two genes depends upon the distance between the genes on the
chromosome."

Reference: https://www.nature.com/scitable/topicpage/thomas-hunt-morgan-genetic-recombination-and-gene-496/

The rest of the above reference talks about Strutevant's construction of a genetic distance map using recombination data and you might
find it a helpful resource.

If you still have questions about this phenomenon, about question 3 from 'Recitation 7- Handout', and/or about Problem Set 2, drop by
Monday's office hours (7-8pm in 1-132).

Until next week!
-Manraj

Announced on 26 September 2019  6:52  p.m. by Manraj Gill

Exam 1- Regrade Requests   edit  -  delete
Hi all,
I'll be free for some time tomorrow (approximately from 4 to 5pm) to talk you about particular questions from your exam, the manner in
which they were graded, merits of submitting a regrade request for your particular case(s), and processing any such requests for Exam 1.

So, please take a look (if you have the time) at the posted solutions and we can talk about it after recitation tomorrow!

-Manraj

Announced on 25 September 2019  9:15  p.m. by Manraj Gill

Tomorrow's Recitation   edit  -  delete
Hi everyone,
Well done on the exam today!

We've graded them and I will be handing them back to you during recitation tomorrow. This will be followed by a discussion on questions
that a majority found to be challenging before we begin working on problems pertaining to Mendelian genetics (in preparation for
Problem Set 2 that will be posted on Friday, 9/27/19).

See you tomorrow,
Manraj

Announced on 23 September 2019  4:59  p.m. by Manraj Gill

Henderson-Hasselbalch equation   edit  -  delete
Hi all,
In addition to developing the intuition/derivation for working with Keq, deltaGprime, and deltaG (and knowing when to use deltaGprime vs
deltaG) that was reviewed during recitation yesterday, another helpful equation (also provided to you during the exam!) is the Henderson-
Hasselbalch equation.

You all have demonstrated proficiency (q4c of Problem Set 1) in thinking about (de)protonation state of a chemical group with its specific
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pKa at a particular pH, but the Henderson-Hasselbalch equation simply quantifies that intuition and can be helpful towards knowing
relative concentrations of the protonated and deprotonated forms:

pH = pKa - log10([HA]/[A-])

where [HA] is the concentration of protonated form and [A-] is the concentration of the deprotonated form.

If you have questions about this and/or any other material, check out the extra office hours on offer (through Sunday night) or send me an
email at manraj@mit.edu.

Best wishes for exam!
-Manraj

Announced on 20 September 2019  11:42  a.m. by Manraj Gill

Today's Recitation   edit  -  delete
Hi all,
I'll be returning the graded 'Problem Set 1' today during recitation! And we'll be going over common areas of confusion that emerged from
the problem set, reviewing parts of 'Recitation 4- Handout', and covering any concepts you feel uncertain about going into the imminent
exam.

I'll also be holding extra office hours from 7-8pm in 1-132 in light of this, so come by to address any questions you have, pick-up your
graded problem set, and request regrades!

See you soon,
-Manraj

Announced on 19 September 2019  10:37  a.m. by Manraj Gill

Activation Energies   edit  -  delete
Hi all,
Thanks for a bunch of interesting questions during recitation today! Here is a key framework (based on collision theory and transition
state theory) that might help contextualizing/thinking about activation energies.

For a simple spontaneous reversible reaction A + B <—> C with (in the forward direction) reactants A and B, and product C:

1. Reactions proceed forward by collisions. Collisions between reacting species must happen in the correct orientation AND with enough
energy for the reactants to be converted to products.

2. The peak of an energy profile, denoted the 'transition state', reflects an intermediate configuration of the atoms, i.e. a configuration of
atoms ~halfway as they transition from looking like reactants to looking like products. Thus, the transition state is always less stable than
the reactants and products.

3. Therefore, the collisions between reactants must happen with an adequate amount of energy (think: kinetic energy / thermal
fluctuations) for them to get to the transition state before getting converted into products.

4. What enzymes do is that they lower the energy of the transition state (thereby lowering the activation energy of the reaction). For
example: they can stabilize the configuration of atoms in the transition state by using amino acid R-groups to form favorable interactions
(electrostatic interactions, hydrogen bonding, etc).

5. Now, for example, if the deltaG of a reaction is 0, then at equilibrium, the concentration of products is equal to the concentration of
reactants. But even at equilibrium, the interconversions between reactants and products never stop for a reversible reaction. For each such
conversion, the atoms in the reactants would need to adopt an unstable intermediate configuration (i.e. access the transition state) before
getting converted into products. This helps us understand why ALL reactions (deltaG < 0, deltaG = 0, deltaG > 0) will have an activation
energy barrier.

Hope this helps!
-Manraj

Announced on 17 September 2019  6:55  p.m. by Manraj Gill

Simulation of millisecond protein folding   edit  -  delete
Hi all,
In preparation for the first part of tomorrow's recitation where we'll be revisiting protein structures, here's a really fun ~2 minute video of
a simulation of protein folding: https://youtu.be/gFcp2Xpd29I

While the simulated process only takes about a millisecond, it's slowed down to span a couple minutes so that you can appreciate and
gain an intuition for the driving forces that lead to stabilization of secondary and tertiary structure.

That's all; see you tomorrow!
-Manraj

Announced on 16 September 2019  6:30  p.m. by Manraj Gill

https://stellar.mit.edu/S/course/7/fa19/7.012/r14/change/changeannounce.html?doc=courseMaterial/announcements/announcement7
https://stellar.mit.edu/S/course/7/fa19/7.012/r14/change/deleteannounce.html?doc=courseMaterial/announcements/announcement7
https://stellar.mit.edu/S/course/7/fa19/7.012/r14/change/changeannounce.html?doc=courseMaterial/announcements/announcement6
https://stellar.mit.edu/S/course/7/fa19/7.012/r14/change/deleteannounce.html?doc=courseMaterial/announcements/announcement6
https://stellar.mit.edu/S/course/7/fa19/7.012/r14/change/changeannounce.html?doc=courseMaterial/announcements/announcement5
https://stellar.mit.edu/S/course/7/fa19/7.012/r14/change/deleteannounce.html?doc=courseMaterial/announcements/announcement5
https://youtu.be/gFcp2Xpd29I


Reminders and Updates   edit  -  delete
Hi everyone,
Here are a few reminders of things to keep in mind (if you've recently switched into this section or missed them during the first week) and
some logistical updates :

1. Feedback:
An anonymous feedback form (accessible from section's website and at https://bit.ly/2lwP01H) will remain open throughout the
semester and you can submit it as periodically as you see fit/necessary. The intent behind this form is recognizing what aspects of the
recitation you think needs to be changed/improved, what aspects you find helpful, and what topics need to be covered in greater/lesser
detail. This will not just help me improve as a teacher but, more importantly, help me make the necessary changes/adaptations to fit your
needs this semester.

2. Seeking help:
Firstly, please prioritize taking care of yourself this semester! Reach out if you're struggling and need help so that we can direct you
towards the appropriate resources on campus (Student Support Services, BioREFS, Mental Health & Counseling, Title IX Office, etc.) And
always feel free to email me at manraj@mit.edu if something comes up.

3. Office Hours:
My office hours will now be held in 1-132 from 7-8pm on Mondays. But we'll have many weeks during which special office hour schedules
will be observed to accommodate exams and problem set due dates.
So, as a best practice, ALWAYS check/confirm the current week's office hours on a file in '7.012 Materials' page that Ayce will be posting
weekly.

4. Recitation 2- Handout:
My solutions to 'Recitation 2- Handout' have been posted (accessible from 'Section Materials') so take a look to confirm your
answers/understanding of concepts in questions 1, 2, 3, and 5.
We'll be going over question 4 tomorrow (Thursday, 9/12) in the first part of class so please bring your copy of 'Recitation 2- Handout' to
class tomorrow.

That's all; see you tomorrow!
-Manraj

Announced on 11 September 2019  5:34  p.m. by Manraj Gill

Recitation Handout- 1   edit  -  delete
Hi all,
The solutions to 'Recitation Handout- 1' were posted earlier this evening. I plan to follow a similar timeframe (~24 hours after recitation)
in the future for posting solutions to handouts to encourage/incentivize you to attempt solving the questions that we didn't get to during
recitation on your own.

In the upcoming weeks, we will be building upon the chemistry concepts from this first week so it is important that you (re)familiarize
yourself with them. If this is a source of concern, please look through the solutions posted today and/or come by Monday's office hours
(7pm at the Stata chalkboards outside 32-123).

Have a fun weekend!
-Manraj

Announced on 06 September 2019  9:22  p.m. by Manraj Gill

Logistics / Recap   edit  -  delete
Hi all,
Was wonderful to meet everyone today, and thanks for staying engaged during the recitation! Here is a recap on topics that emerged from
today's discussions:

1. Link to recitation website: https://stellar.mit.edu/S/course/7/fa19/7.012/r14/

2. Recitation materials (learning-modules.mit.edu) are accessible from the left tab of the recitation website. This currently contains
'Course Policy', 'Course Schedule', 'Reading List', and an 'Introduction' powerpoint.

3. My office hours: 7-8pm on Mondays at Stata (Chalkboards outside 32-123).

4. The 'Introduction' powerpoint contains more of David Goodsell's work and some simulations from a 2016 paper to help you get a sense
of the crowded nature of a biological cell and to appreciate how amazing it is that complex biological can emerge from random
fluctuations of molecules. If you have time, I also recommend watching the 'Powers of Ten' video (link:
https://www.eamesoffice.com/education/powers-of-ten-2/) to comprehend orders of magnitude.

5. I'll be posting solutions to 'Recitation 1- Handout' soon but encourage you to work through the remaining questions on your own to
refresh your chemistry knowledge. If you have questions about it, drop by office hours on Monday!

6. If you cannot make it to my office hours but would want to meet for extra help, e-mail me (manraj@mit.edu) and we can figure out
logistics to help you stay on top of the material!

See you next week!
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-Manraj

Announced on 05 September 2019  5:02  p.m. by Manraj Gill

Recitation on Thursday (9/5) at 3pm in 26-210   edit  -  delete
Hi everyone,
Firstly, welcome to 7.012 and (back) to MIT!

This is simply a reminder that recitation sections for '7.012: Introductory Biology' will start tomorrow (Thursday, 9/5).

I'm Manraj Gill (a 2nd year biology PhD student in Gene-Wei Li's lab) and I'll be leading recitation section 14 (held at 3pm in 26-210). We'll
begin by discussing logistics relevant to the course and by getting to know each other. And will then talk about learning/teaching
philosophies before finishing up with some science (a brief review of chemistry material that will help us all be on the same page before
Friday's lecture).

Looking forward to meeting you all tomorrow and to a fun semester ahead!
-Manraj

Announced on 04 September 2019  10:36  p.m. by Manraj Gill
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